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MRS JOSIE EOWARDS
WESTON/WESTINGHOUSE /HANFORD
208 WELSH POOL ROAD
PICKERING CREEK 'INDUSTRIAL PARK

LIONVILLE PA

TELEDYNE
SAMPLE
NUMBER

26049

4—-3831

9309L885-001

CUSTOMER'S

IDENTIFICATION

Low

19341-1313

STA

BO8YJO

COLLECTION~DATE
sTap

START

08/02

it
WORK ORDER NUMBER

NUM DATE TIME DATE

TELEDYNE ISOTOPES

REPORT OF ANALYSIS

DATE RECEIVED

L R
DELIVERY DATE

CUSTOMER P.O. NUMBER

LL=1140-F4
s0L1IDS
ACTIVITY
TIME NUCLIDE [PCI/GM WET)
SR-90 1.2 +-0.1 E 00
TC-99 LoTc e E~-01
TC-99 -~ 1.1 +-5.41E-01
SR-920 LeTe 5. E-02
BE-~T7 8+69+~0.87E 00
8E-7 L.Te 1« E QO
K-40 5.91+-0.59E 00
K-40 LeTe 2o E 0O
HN=-5¢4 LeTe 6« E-02
MN-54 - 648 +-34,1E-03
co-ss8 L.Te 8e E-02
co-58 - 4.9 +- 5.0E-02
FE-59 L.Te 2« E-0O1
FE-59 - 6.1 +-124.E-03
Ca-60 LeTe 5o E-02
Co~60 242 +- 2.8E-02
ZN-GS LaTs 1. E-DI
IN=-65 lel +- 7.0E-02
ZR“95 L.TI 9e E-DZ
IR~95 249 +— S.1E-02
RU-103 LeTe 1le E-01
RU-103 4.9 += TL0E-02
RU-106 L.Te 5o E-@1
RU-106 1.3 +- 3.1E-01
I-131 L.T« 5« E QO
I-131 842 +-28.0E-01
CS-136 LoTc b E-02
Cs-134 649 +=-351.E-04
€s-137 T+80+-0.7BE~01
€s5-137 L.T+ . E-01
BA-140 LeTs 8. £E-01
BA-140 2+l += 4.8E-01

09/14/793

NUCL-UNIT-%
Usn =

10/17/793

MID-COUNT
TIHE
DATE TIME

10/20
10/07
10707
10720
09/24
09/24
09/24
09724
09724
09724
09/24
09724
09/24
049/24
09/24
09/24
09724
09724
09724
09724
05/24
09724
c9/24
05/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

VOLUME - UNITS
ASH-WGHT-% =

10.82 =

;ﬁUN DATE 10/28/933
o !
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TELEDYNE ISOTOPES

\ REPORT OF ANALYSIS

! o
WORK ORDER NUMBER

CUSTOMER P+0. NUMBER

MRS JOSIE EDWARDS 4-3831 LE-1140-F4
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK R . . o 0 W
LIONVILLE PA 19341-1313
sO0Lt1IoO0Ss
TELEDYNE COLLECTION-DATE
SAMPLE CUSTOMER®'S STA START STOP ACTIVITY
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GH WET)
26049 93091.885-001 BOBYJO 08702 CE-141 LeTe 2+ E-01
CE-141 4e5 +=1144E~02
CE-144 LeTa 3 E-D01
CE-144 - 4e0 +-18.8E-02
EU~152 LeTe 2. E-01
EU-152 - 2.9 +- 1.0E-01
EU-154 LeTe 1. E-01
EU-154 ~ 449 +~ 9.1E-02
EU-155 L.T. 2. E-O1
3 EU-155 - Se1 +- 0.9E-01
- RA-226 LeTe 1. E 00
RA-226 - leb 4+~ S5e.6E~0Q1
TH-228 3.274-0.,47E~-01
TH-~228 LeTe 1. E=01
TH-234 L.T. 1. E 00
TH-234 - Teb +- 5.6E-01
TOTAL-U LeTe 1. E 00
TOTAL-U- Te584-5.61E~01
26050 9309L885-002 BOBYMO 09/07 SR-90 Te2 +-243 E-02
TC-99 LeT. 5+ E-0O1
TC-99 243 +-3444E~01
SR-90 LeT. 2. E-02
BE-T 4403+-0.40E 00
BE~T7 L.Tl b E-Ol
K=40 5490+-045%9E 00
K-4O LeTos 1. E 00
MN-54 LeTe 4&e E-02
MN-54 Ge5 +-22.3E-03
CD-58 LeTe 4« E-02
co-58 -~ Te8 +-25.4E-03
FE-59 LoTo 8. E‘OZ

DATE RECEIVED

09/14/93

NUCL-UNIT-X%

usm =

MID-C
TIM
DATE

09/24
09/2¢4
09/24
09/24
09/24
09/24
09/24
03/24
09724
09/24
09/24
09/24
09724
09/24
09724
09724
09724
09/24

19720
10/07
10707
10/20
09/24
09/24
09/24
09724
09/24
09/24
09/24
09724
09/24

RUN DATE 10/28/93

DELIVERY DATE

10712793

QUNT
E
TIME

VOLUME - UNITS

ASH-HGHT-% =

8.76 %
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HORK ORDER NUMBER

TELEDYNE ISOTOPES

REPORT OF ANALYSIS

CUSTOMER P.0. NUMBER

MRS JOSIE ENWARDS £-3831 LL-1140-F4
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK -INDUSTRTIAL PRARK : et
LTIONVILLE PA 19341-1313
S$0LTIDS
TELEDYNE COLLECTION-DATE
SAMPLE CUSTOMER'S STA START STOP ACTIVITY
MUHBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM HWET)
26050 9309L885-002 BOBYMO 09707 FE-59 25 +- 4.9E~02
CO-60 L.Te 3. E-02
c0-60 lag +~ 2.0E-02
ZN-65 L.T. 8. E-02
ZN-65 642 +-45.,7E-03
ZR-95 L.Ta 4+ E=02
ZR-95 3ol 4= 2.6E-02
RU-103 LeTe 4o E-02
RU-103 142 4= 2+6E-02
» RU-106 LeTe 3« E-01
- RU-106 -~ 1.0 += 2.1E-01
I-131 LeTe 1. E-01
I-131 - 1.0 +~ 849E-02
Cs-134 LeTe 4« E-02
Cs-134 - 6el +-24,2€-03
Cs5~-137 4.604-2.12E-02
€s-137 LeTe 4o E-02
BA-140 LeTe 8+ E-02
BA-140 - le2 4- 5.2E-02
CE-141 LeTe 6o E-02
CE-141 - le7 +- 3.7E-02
CE‘144 L-T- 2 E-01
CE-144 - 1.3 +- 1.2E-01
EU-152 LeTa 1e E-01
EU-152 - 3.8 +- 048E-01
EU-154 LeTe 2o E-01
EU-154 - lel +- 0.8E-01
EU-155% LeTs 1- E"ol
EU-195 - 5.0 +- 0.7E-01
RA-226 LeTa 74 E-01
RA-226 2e5 += 4.0E~01

TH-228

3.08+~0,33E-0G1

DATE RECEIVED
09/14/93

NUCL-UNIT~%

U/R =

DELIVERY DATE

MID-C
TIM

DATE

09/24
09/24%
09724
09724
09724
09/24
09/24
09724
09724
09/24
09/24
09/24
09/24
09724
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09724
09724
09/24
09/24
09724

10/17/93
OUNT

£ VOLUME - UNITS
TIME ASH-WGHT-% =
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RUN DATE 10/28/93
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WORK ORDER NUMBER

TELEDYNE ISOTOPES

REPORT OF AMALYSIS

CUSTOMER P+0. NUMBER

MRS JOSIE EDWARDS 4-3831 LL-1140-F4
WESTON/WESTINGHDUSE/HANFORD
208 WELSH POOL ROAD
PICKERTNG CREEK INDUSTRIAL PARK -
LICNVILLE PA 19341-1313
SOLIDS
TELFDYNE COLLECTION-DATE
SAMPLE CUSTOMER®'S STA START s7op ACTIVITY
NUHMRER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (PCI/GM WET}
26050 9309L885-002 BOBYMO 09707 TH-228 LeTe 8« E-0Q2
TH-234 LeTe 7« E-01
TH-234 - 8e8 +~ 442E-01
TOTAL-U LeTe 7« E-01
TOTAL-YU- Be76+-4024E~01
26051 9309L885-003 BOBYML 09707 SR-90 5S¢0 +-0.9 E-02
TC~99 LeTe 6e E-Q1
TC-99 el +-34.96-02
N SR-90 LaTe Te E-03
- BE-7 1.49+~0420E 00
BE"? L-T- 3. E-ol
K-40 Te26+~0.73E 00
K~40 L.Te 1« E 0C
HN-54 LoTc 2. E-02
HN-54 ~ le4 +-144BE-03
co-58 LeTs 3. E-02
co-58 - Z2e3 +-17.6E-Q3
FE-59 LeTe 6« E-02
FE-59 - 9e7 +-37.1E-03
C0-60 LeTe 2« E-02
Co-60 - Bal +~140.E-04
IN=-65 LeTe 5+ £E-02
IN-65 2.9 +-32.1E-03
ZR-95 LeTe 34 E-02
ZIR-95 Be4 +-16.8E-03
RU-IOB L-T- 3- E-02
RU-103 Bel +=1T7.6E-03
RU-106 L+T+» 2. E-01
RU-106 - letb +=144.1E-02
I-131 LeTe o E-01

I-131

Ts0 +=59,2E-03

DATE RECEIVED

09/14/793

NUCL-UNIT-%
U/H %

MID
T

Te-

*

RUN DATE 10/28/93
N

DELIVERY DATE

10717793

—COUNT
IME

DATE

09/24
09724
09/24
09/24
09/24

10720
1o/07
10/07
10720
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
03/24
09/24
09724
09724
09/24
09/24
09724
09/24
09/24
09/24%
09/24
09/24
09/24

TIME

YOLUME - UNITS
ASH-WGHT-% %

bellh *
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MRS JOSTIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD

208 MEL
PICKERT

SH POOL ROAD ,
NG CREEK' TNDUSTRIAL 'PARK
19341-1313

LIONVILLE PA

TELEDYNE

SAMPLE
NUMBER

26051

26052

CUSTOMER'S
IDENTIFICATION

9309L885-003

9309L885-004

BOgYM1

BOBYM2

WORK DRDER NUMBER

4-3831

COLLECTION~DATE
START
NUK DATE

09707

09707

TIME

TELEDYNE ISOTOPES

REPORT. OF ANALYSIS

CUSTOMER P.0. NUMBER

LtL-1140~F4
SoOLIDS
ACTIVITY
NUCLIDE {PCI/GH WET)
CS5~134 LeTe 3s E-02
Cs-134 8.6 +-16.0E-03
Cs-137 LeTe 3. E-02
Cs-137 0.0 +~ l.6E-02
BA-140 L.T. 5. E-02
BA-140 3.8 +-32.6E-03
CE-141 LeTe 4o E-02
CE-141 - 342 +— 244E-02
CE-144 LeTe 1« E-01
CE-144 - 3.0 +—- T.EE-02
Eu-152 LeTe T« E-02
EU-152 - 3.2 +- 4.5E-02
EU-154 LeTe B. E~02
EU-154 3.1 4= 4.8E-02
EU-155 LeTa 7e¢ E-0Q2
EU-155 - 3¢t +— (Oe4E-01
RA-226 LeTe 5+ E-01
RA-226 - 2e2 += 247€E-01
TH-228 S486+-2416E-02
TH-228 LeTe 4o E=-02
TH-234 LaTe 5e E-Ol
TH-234 - 4ol +- 2-7E-01
TOTAL-U LeTe 5. E-01
TOTAL-U- 4e094-2.72E-01
SR-90 LeTe 2e E-02
TC-99 LeTe Se. E-01
TC-99 -~ Tel +-2T7e1E-02
SR-90 240 +-1462E~-Q2
BE-7 LeTe 3. E-0G1
BE-7 249 +-198.5-03

K-40

7+154-0.71E 00

DATE RECEIVED

09/14/93

NUCL-UNIT-%
UsM =

©

RUN DATE 10(28/93

DELIYERY DATE

10/17/93

MID-COUNT
TIME
DATE TINME

09/24
09/24
09724
09/24
09/24
09724
09724
09/24
09/24
09724
09/24
09/24
09724
09724
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09724
09/24
09/24

10/20
10/07
10/07
10/20
09724
09/24
09/24

VOLUME - UNITS
ASH-WGHT-2 =

.23 ¥

PAGE
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HRS JOSIE ENWARDS

HESTON/WESTINGHOUSE/HANFORD

208 WELSH POOL ROAD
PICKERING .CREEX INDUSTRIAL PARK

LIONVILLE PA

TELEDYNE

SAMPLE
NUMBER

26052

9309L885-004

19341-1313
CUSTOMER'S STA
IDENTIFICATION NUM

[T

BOBYM2

WORK ORDER MNUMBER

4-3831

COLLECTION-DATE
STOP

START
DATE TIME DATE

09/07

TELEDYNE ISGTOPES

REPORT OF ANALYSIS |

b3

TIME

CUSTOMER P.d. NUHEER

LL-1140-F4%
oLIDS
ACTIVITY
NUCLIDE (PCI/GM WET!

K~40 L.Te 1. E 00
HN"54 L.Tl 4- E—02
MN-54 1.2 +~ 2.1E-02
c0-58 LeTe 4o E=-02
CG“SB - 1-7 += 2-4E—02
FE~59 LaTos Ba E—OZ
FE-59 - 203 +— 5.1E-02
CD_60 L.Tl 3- E-oz
Co-60 - 3e2 +~20.5E-03
IN=-65 LeTe Te E-02
IN-65 - 1.9 += 4.5E-0Q2
ZR-95 LeTe 4o E-02
ZR’?S 1-9 +- Z-SE_OZ
RU-103 LeTe 4+ E-02
RU-103 - led += 2.5E-02
RU-106 L.T. 3. E-01
RU-106 le8 +-204.1E~02
I-131 LeTe 1. E-01
I-131 - 246 +- 8,TE-02
Cs~134 LeTe 4. E-02
€5-134 bal +-229.E-04
C5-137 LaTe 4o E-0Q2
€S5-137 le5 += 2.3E-02
BA-140 LsT. 8. E-02
B8A-140 - 8e3 +-48.8E-03
CE~141 LeTe 6+ E-02
CE-141 - la7 +- 3.6E-02
CE-144% LeTe 24 E-0OI
CE-144 - 3s4 +-11.7E-02
EU-ISZ LoT. 1. E-OI
EU-152 - Geh +- 6+4E-02
EU-154 LeTe 1e E-01

DATE RECEIVED

09714793

NUCL-UNIT-%
U/H =

Do

'

RUN DATE 10/28/93
. L]

OELIVERY DATE

10/17/93

HID=-COUNT
TIME
DATE

09/24%
09/24
09/24
09/24
09/24
09724
09/24
09/24
09/24
09/24
09/24
09724
09724
09724
09724
09/24
09724
09/24
09/24%
09724
09724
09/24
09/24
09/24
09/24
09724
09/24
09/24
09/24
09724
09724
09724

VOLUNE - UNITS

TIME ASH-WGHT-X =%

PAGE
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TELEDYNE ISQTOPES

REPORT OF ANALYSIS

WORK OROER NUMBER CUSTOMER P.0. NUMBER
MRS JOSIE EDWARDS 4-3831 LL-1140~F4
WESTON/WESTINGHOUSE/HAMFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK i
LIONVILLE PA 19341-1313
SoLIDS
TELEOYNE COLLECTION-DATE
SAMPLE CUSTOMER"'S STA START STOP ACTIVITY
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE {PCT/GM WET)
26052 93091.885-004 BO8YH2Z 09707 EU-154 - 15 +-64+44E-03
EU-155 LeTe 1la E-01
EU-155 =~ 4,1 +- Q.6E-01
RA-226 L.Ts 6« E=01
RA-226 - lel +- 3.7E-01
TH-228 LeTe 6+ E-02
TH-228 243 +— 3.4E-02
TH-234 LeTe G E"OI
TH-234 - 23 4= 3.8E~01
s TOTAL-U LeTe 6« E-01
- TOTAL=-U- 2434+=34831E~01
26053 9309L885-005 BOBYM3 09707 SR-90 2.1 +-0.6 E-02
TC-99 LeTe 4o E-0O!
TC-99 240 +-2.56E-01
SR-90 LeTe 7o E~03
BE-T L.T. 5. E—Dl
BE-7 lel += 32E~01
K-40 4e494-0445E 01
K-40 LeTe 3« E 00
MN-S4 LeTs 6« E-02
MN-54 3.7 +— 3.4E-02
co-58 LaTe 6. E~02
co-58 - 242 += 3.8E-02
FE-59 LcTo 2e E"OI
FE~59 - 348 +- F,3E-02
C0-60 LeTe 5Se E=02
CcO~-60 1.6 +~31,9E~03
IN-65 LaTs l. E-Q1
IN-865 -~ 346 +- Ba.5E-02
ZR-95 LeTe Ta E-02
IR-95 3.7 +- 4.0E-02

DATE RECEIVED

09/14/93

NUCL-UNIT-%
U/H = 0

40

]

RUN DATE 10/28/%93
| . 1]

DELIVERY DATE

HID-C
TIM
ATE

09724
09724
09/24
09/24
09724
09724
09/24
09724
09724
09/24
09724

10720
10/07
10/07
10/20
09/25
09/25
09725
09725
09/25
09/25
03/25
09/25
09/25
09/25
09725
09/25
09/25
09/25
09725
09725

10/11/93

OUNT

E VOLUME - UNITS

TIHE ASH-WGHT-R *
4e97 *

PAGE
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WORX OR
MRS JOSIE EDWARDS 4=
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK !
LIONVILLE PA 19341-1313
TELFDYNE coLL
SAMPLE CUSTOMER'S STA START
NUMBER IDENTIFICATICON NUM DATE
26053 9309L885-005 BOBYM3 09707

iz

TELEDYNE ISOTOPES

REPORT OF ANALYSIS

DER NUMBER CUSTOMER P.0. NUMBER
3831 LL-1140-F4
[ Il - I I
so0LIDS
ECTION-DATE
sTOP ACTIVITY

TIME DATE TIME NUCLIDE {PCI/GH HET)
RU-103 L.Te 7« E=02
RU-103 6e7 +-4045E-~03
RU-106 LeTa 5. E-0O1
RU-106 8.6 +-31.9E-02
I-131 L.T. 2. E-O01
I-131 3.3 +-1414E-03
£S-134 LeTa 6. E-02
C§-134 - 940 +-3646E-03
€s-137 L.T. 6+ E-02
Cs5-137 247 +~ 3.7E-02
BA-140 LeTe 1ls E-01
BA=140 - 4ol +- 6.8E-02
CE-141 LeTe 9. E-02
CE-141 8.8 +-55.3E-03
CE-144 L.T. 3. E-C1
CE-1l44 - 8e1 +-17.7E~02
EU-152 L.T. 2. E-01
EU-152 - 1.0 +- 1.0E-01
EU-154 LeTe 2« E=-01
EU-154 0.0 +- 1.1E-01
EU-155 LeTe 2« E-01
EU-155 - Te3 4+~ 0.9E-01
RA_226 LeTs 1. E 00
RA-226 le4 +- 5.5E-01
TH’Z?B LeT» l. E-01
TH-228 649 +- S5.5E6-02
TH-234 L.T. 1. E 00
TH-234 - 9.0 +- 5.6E-01
TOTAL=-U LeTe 1« E QO

TOTAL-U- Fe034=-5,64E-01

OATE RECEIVED

09/14/93

NUCL-UNIT-2%
Us/M =

DELIVERY DATE

10/11/93

MID~COUNT

TIME
DATE TIME

09/25
09/25
09/25
09/25
09725
09/25
09725
09/25
09725
09/25
09/25
09/25
09725
043/25
09/25
09/25
03/25
09/25
09/25
09/25
09/25
09725
09/25
09725
09/25
09/25
09/25
09/25
09/25
0%/25

VOLUME - UNITS
ASH=-HGHT-% =

PAGE
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MEMORANDUM

TO: 200 Area Biota Project QA Record © April 9, 1994

FR: Susan Winter, Golder Associates IHW ‘

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 26049-
WES-1334 (923-E416, Filename 26049RAD.BIO) '

INTRODUCTION

This memo presents the results of data validation on data package 26049-WES-1334 consisting
of five (5) solid (vegetation) samples submitted for radiochemistry analysis. The samples were
analyzed by the Teledyne Isotopes laboratory using WHC approved methods. A list of
samples validated is provided in the following table.

SAMFLE ID SAMPLE DATE MEDIA ANALYSIS

BOBYJC 08/02/93 SOLID (Vegetation) SEENCTE 1
BOSYMO' 09/07/93 SOLID (Vegetation)
BOSYM1 0947/93 SOLID (Vegetation)
BOSYM2 0SA7/93 SOLID (Vegetation)
BOBYM3 0807/93 SOLID (Vegetation)

* Indicates sample which received 100% validation.
Note 1. All samples were analyzed for technetium-99, strontium-90, total uranium and gamma spectroscopy.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1992). This validation report has been technically reviewed
against the revised validation procedures (WHC 1993b) and where appropriate, changes to
qualifications have been made. Attachments 1 through 5 provide the following information
as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.
Accuracy. Goals for accuracy were met.
Sample Result Verification. All sample results were supported in the raw data.

5b‘>’ . 001
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Data Package ID: 26049-WES-1334 Analysis: Radiochemistry

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

Completeness. The data package was complete for all requested analyses. A total of five
samples were validated in this data package with a total of 125 determinations reported, all of
which were deemed valid. This results in a completeness of 100 percent, which meets normal
work plan objectives of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of
data as unusable.

MINOR DEFICIENCIES

The following deficiencies were identified during data validation which required qualification
of data as estimated.

Chemical Yield

. Technetium-99 chemical yield for samplés B08YJ0, BOBYM1, and BOBY]J0
(duplicate) were less than 30% but greater than 10%. Therefore, the associated
results have been qualified as estimated (U]).

DATA REPORTING

. Sample results reported as less than (L.T.) by the laboratory have been
qualified as undetected (U) on the laboratory results form (see Attachment 3).

. Secondary results reported by the laboratory have been crossed out, initialed
and dated to clarify reported laboratory results (see Attachment 3).

REFERENCES

WHC 1992, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 0, 1992. Westinghouse Hanford Company, Richland, Washington.

WHC 1993a, Validation of 200 Area Biota Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order S-94-16, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD—EN—SPP-OOI
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable
for decision making purposes. ,

Indicates the constituent was analyzed for and was not detected at a2 concentration
above the MDA. Due to a quality control deficiency identified during data validation,
the concentration reported may not accurately reflect the sample MDA. The
associated data should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during
data validation. The associated data should be considered unusable for decision
making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.
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SUMMARY OF DATA QUALIFICATIONS

©. 005



WHC-SD-EN-SPP-002, Rev. 2

DATA QUALIFICATION SUMMARY

s
VALIP/ ra DATE: April 9, 1994

SDG: 26049-WES-1334 PAGE 1 OF 1_
COMMENTS: RADIOCHEMISTRY
COMPOUND QUALIFIER SAMPLES AFFECTED REASON
TECHNETIUM-99 u BOSYJO CHEMICAL YIELD < 30% BUT > 10%
BO8YM1
B08YJ0 DUPLICATE
'&;é‘ .
B7 Less . +006
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ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: 26049-WES-1334

Samp# BO&YJO BOBYMD BOAYM1 BOBYMZ BOBYM3
Date 8-2-93 9-7-93 9-7-93 9-7-93 9-7-93
Locaticn 216-A-24 SADDLE LAKE SADDLE LAKE SADDLE LAKE SADDLE LAKE
Type CHEATGRASS CHEATGRASS WILLOW CATYAIL RUSSIAM THIS.
Comments u—- au- r-e - ---
Parameter | Units Result Q Result Q Result Q Result Q Result Q
STRONTIUM-90 pCife 1.200 0.072 0.050 0.020 u 0.021
TECHNETIUM-99 | pCi/g 0.900 W 0.500 3] 0.600 U 0.500 u 0.400 u
BERYLLIWM-7 | pCi/g 8.690 4.030 1.490 0.300 U 0.500 u
POTASSIUM-40 | pCifg 5.910 5.900 7.260 7.150 44,900
MANGANESE~54 Ci/fg 0.040 U 0.040 1] 0.020 u 0.040 U 0.060 U
COBALT-58 | pLi/g 0, 080 y 0.040 u 0.030 ] 0.040 t 0.060 v
IRON-59 | pCi/a 0.200 u 0.080 u 0.040 u 0.080 u 0.200 U
COBALT-60 | pCi/a 0.050 u 0.030 U 0.020 U 0.030 u 0.050 u
ZINC-65 | pCi/g 0.100 u 0.080 U 0.050 u 0.070 U 0.100 u
ZIRCONIUM-95 | pCi/g 0.0%0 1] 0.040 u 0.030 u 0.040 u 0.070 u
RUTHENIUM-103 pCise 0.100 U 0.040 u 0.030 1] 0.040 U 0.070 u
RUTHEHIWM-106 pCi/g 0.500 u 0.300 u 0.200 u 0.300 u 0,500 U
10DTNE-131 pCi/g 5.000 u 0.100 u 0.100 U 0.100 u 0.200 u
CESTUM-134 | pCi/g 0.060 u 0.040 u 0.030 u 0,040 U 0.060 U
CESIWM-137 pCisfg 0,780 0.046 0.630 U 0,040 u 0.0560 1]
BARIUM-140 pli/g 0.800 u 6.080 u 0.050 u 0.080 U 0.100 u
CERIUM=141 pCi/g 0.200 U 0.040 u 0.040 u 0.060 u 0.090 u
CERIUH-144 plifg 0.300 U 0.200 u 0.100 u 0.200 u 0.300 u
EUROPIWM-152 | pCi/g 0.200 U 0.100 u 0.070 u 0.100 - u 0.200 u
EUROPIM-154 | pCi/g 0.100 u 0.200 u 0.080 u 0.100 ] 0.200 U
EUROPIUM-155 pLi/g 0.200 y 0.100 u 0.070 v 0.10¢ u 0.200 u
RADIUM-225 | pCi/a 1.000 ) 6.700 u 0.500 [} 0.600 L} 1.000 ]
THORIM-228 | $Ci/g 0.327 0.308 0.059 0.060 u 6.100 u
THORIUM-234 | pCi/g 1.000 u 0.700 u 0.500 U 0.600 u 1.0600 u
TOTAL URANIUM | pCi/g 1.000 v 0.700 u 0.500 1] 0.600 U 1.000 U

W
<

\)e;r::.f:-s-cg
£ hif

=ty



DG AEONA-LSTS -\ Y

TELEDYNE ISOTOPES

REPORT OF AMALYSIS

RUN DATE 10/28/93,

WORK ORDER MUMBER CUSTOMER P.0. NUMBER DATE RECEIVED  DELIVERY DATE
MRS JOSTE EDWARDS 4-3831 LL=1140=F4 09/14/93 10/17/93
WESTON/WESTINGHOUSE /HANFORD
208 WELSH PDOL ROAD
PTICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313
SaLIDS &K
TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER®S STA  START sTOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
NUHBER TDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE (FCT/GM WET) Us/M % DATE TIME ASH~WGHT-% #
26049 9309L885-001  BOBYJD 08702 SR-90-~ 142 +~041 E 00 10/20 10.82 =
TC-99- LeTs 9+ E=01 10707 A LT
T :
SR-96 LTy By—Ean 2 16/20
AL 'A‘\ BE-7 - Be69+-0.87E 00 09724 %;A
A k- K-40~ 5.91+-0.59E 00 09/24 ==
Kt L.TE 2—E—00 09424 ’//%/c
C\\to{(f&‘C&S% MN-54~ LeTe 6o E-02 09724\
co-58~ L+Te 8. E=-02 09/24 U
LY U NPV W TV T E—" 1Y 2 T2
FE=59 - LeTe 2. E=01 09724 U\
FEBG <  fdkm]lh FmQB—— .. 0G24
Co-60- LsTa 5. E=02 09724 U
YYD S A SN T-T-S-T S - Y 2T W0
IN-65~ LeTe 1. E-01 09/24% U,
B 1,1 dm 7. 0Em02 . 00/34.
ZR~95~ LeTe 9. E-D2 09726 A
ETI-1-C A - WP -E -7 J—1 - T°T S
RU-103~ L.Te 1. E=01 09724 U,
RU~106~ LeTe 5a E=-01 €9/24 U,
1-131~ LeTe S E GO 09724
Cs-134- LaTe 6. E-02 09726\
C5-137~ 7+80+-0.78E-01 09/24
S§=137" 1 ‘I'_ 1_ E-ﬂl ﬂﬂ,"'_’ﬁl
BA~140.- LeT. 8. £-01 09724 A
. 1 i “. !
\)e_s.-&\.:c’x
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TELEDYNE ISOTOPES

3
REPORT OF ANALYSIS RUN DATE 10/28/93
WORK ORDER MNUMBER CUSTOHER P.O. NUMBER DATE RECEIVED  ODELIVERY DATE PAGE 2}
MRS JOSIE EDWARDS 4-3831 LL~1140~F4 09/14/93 10/17/93 -
WESTON/NWEST INGHOUSE/HANFORD
208 WELSH POOL ROAD
PTCKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313
SOLTIDS
K
TELEDYME COLLECTION-DATE MID-COUNT
SAMPLF CUSTOMER'S STA  START sTOP ACTIVITY NUCL—~UNIT=% TIHE VOLUHE - UNITS
NUMBER IBENTIFICATION NUM DATE TIME DATE TIME WNUCLIDE (PCI/GH WET) us/M = DATE TIME ASH-WGHT-% #% LAB.
26049 9309L885-001  BOBYJO 08/02 CE-141~- LeTe "2+ E=O1 09/24 \O, 4
EE Tl S bt L B2 0d/24 4
CE-144~ L.T. 3. E-01 09/24 4, 4
WP T N S, SCY W1 -0V R — Y-V ¥ 4
~ EU-152~ LeTe 2« E-01 09/24 4
,,\\‘o—-k-g\'-\ -su-asa—’-——zf%-a-rse-a.l-———m-——ow-z@—u 4
EU-154~ LeTo 1. E-0O1 09/24 \J N 4
é At B d 4
A @2‘1%3 EU-155~ LeTe 2. E-01 09/24 U 4
EU=156Z W PP, BT T 09424 3
RA-226~ LeTa 1. E 00 09/24 \U 4
RAN2267m o 1 6 Am B 6EmQl — o 0Gf34 4
TH-228- 3.274-0.47E-01 09/24 4
FH-228< ¢ T, ). Eegr 0924 4
TH=-234~ LT 1. E 00 09/24 4
IH=234 "~ Tab o S 6801 09.L2s 4
TOTAL-U- L.T. 1. & 00 09/24 A 4
FOTM—lY— ¥ S By b LB 39/ 24— 4
26050 9309L885-002  BOBYMO 09/07 SR-90 - Te2 +-243 E-02 10/20 8476 % 3
TC-99~ LoT. S. E-01 10/07 A 3
TLmGQ e 243 —+=3 H4E=D] 10/07 3
RGOy PRy EmgR 10420 3
. -7 - 4
f }}&\ﬁ, \ c&e‘ BE-7~ 4403+=0.40E 00 09/24 ‘
T oo ‘ o K-40.-" " '5,90+-0.59E 00 TTTTTT q9s24 4
At - 4
Queas Qﬁqﬁ&s MN-54 ~ LeTe 4o E-02 09724 O, 4
TCN Y buGbmd? (AE]T na /24 4
- Co-58- LeTe 4o E=~02 . 09/24 4
€658 P fmbm Dy hEm 2 09/24 4
0 FE-59~ LeTe B8e E-024 . ©09F24 A 4
Lo N
[N UQS,-"..Q\\-‘Q.X
o




TELEDYNE ISOTOPES
3

REPORT OF ANALYSIS RUN DATE 10/28/93
WDRK ORDER NUMBER CUSTOMER P.0e NUMBER DATE RECEIVED  DELIVERY DATE PAGE 3
MRS JOSIE EDWARDS 4~3831 LL-1140-F4 09/14/93 1017793
HESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INOUSTRIAL PARK
LIONVILLE PA 19341-1313
SOLIDS 9
TELEDYNE COLLECTTON-DATE M1D-COUNT
SAMPLE CUSTOMER*S STA  START 5TOP ACTIVITY NUCL~UNIT~% TIME VOLUME - UNITS
MUMBER IDENTIFICATION NUN DATE TIHE DATE TIME NUCLIDE {PCI/GM WET) U/ = DATE TIHE ASH-WGHT-% @ LABe
26050 9309L885-002 BOBYMO 09/07 FE~59 Fe B kb G E- 02 89424 &
CO0-60~ LeTe 3. E=02 09/24 i, 4
R e N Y F S ——. 1 L. 7Y 4
IN-65~ LeTe 84 E-02 09/24 1\ 4
TPV Y I - TAPNSYY SR, T - .1 S Y - W L ¥ 4
>> \g: ZR-95- LeTe 4o E=02 09724 4
ff: \e \ g 17T N B WPV Y 2. T D1 ¥ < 7 . 4
& < RU~103~- LeTa 4. E-02 09/24 \& ¥ 4
TIFEY.T C NSNS B JIFPNIL. V-V 5. T SV -V -7 S &
RU-106- LeTe 3« E-01 09724 \U 4
& cﬁ(&ﬂﬂ.%& RYU=L0E6 = 1.0.4=_2,1E=01] 09724 4
I-131- LeTe le E-01 09/24 4
1-131 140t B GE~D2 09.L24 4
£S~134~ LeTe 4+ E-02 09/24 \A 4
5134~ fvl—tm24  2E=03 03/ 24 4
£5-137~ 4.604-2.12E-02 09/24 4
€513 e Foe—he——Em02 09./24 4
BA-140~ LeTe 8. E=02 09724 4
Bl Jg2mdbm 5y 2Em Q2 . 09/2& &
CE-141- LeTe 6o E=02 09/24 4
FIPL T EFE BL SPUNEE T T V. T- RER—.. T 3 L. V- S 4
CE-144~ LeTe 2. E-01 09724 \)\ 4
= 4
EU~152~ LeTe 1o E-01 09724 U 4
U152 8 g G Bl —— . 00724 4
o oo ‘ s R EU-154- LeTe 2+ E-01' T 09724 W Tk
= 4
EU~155~ LeTe 1. E-01 09724 L 4
fYnl58 . S0 ke D FE=O}— . 09/24 . 4
RA-226- LeTe 7. E-01 09724 \A 4
= 4
; ; . TH-228 -~ 3.08+-0433E~01 09/24 &
o PSRN
= Al 5\



TELEDYNE ISOTQPES

REPORT OF AMALYSIS

RUN DATE 10728793
A}

WORK ORDER NUMBER CUSTOMER P+0. NUMBER DATE RECEIVED  DELIVERY DATE
MRS JOSIF EOWAROS 4-3831 LL-1140-F4 09/14793 10/17/93
WESTON/WEST INGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 193411313
SOLIDS R
TELFDYNE COLLECTION=-DATE MI1D-COUNT
SAMPLE CUSTOMER'S STA  START STOP ACTIVITY NUCL=-UNTT-%2 TIME VOLUME - URITS
NUMRER IDENTIFICATION  NUM DATE TIME DATE TIME NUCLIDE (PCI/GM HET) UsM = DATE TIME ASH-WGHT-% #
26050 9309L885-002 BOBYMO 09707 FYTICEY: SR S S ST W ——— T- Y TV -
TH-234- LeTe 7+ E-01 09724
IH-23 4 BBl PE— e ————— (33 24—
TOTAL=U - LeTe 7. E=01 09726 \\
7SIV S W P S SV X - SE——" T~ L T S
26051 9309L885-003  BOSYMI 09707 SR-90 ~ 5.0 +~049 E-02 10720 614 #
1€-99~ LeTe 6. E-01 10/ 07 ek 4L 7
PPV VN S SN PET- S0 P S .S
SR P by Ty g B3 10/ 30—
: \ BE~7- 1.49+-0,20E 00 09724 A
Sesd\e Lafe BE~F< beFe—3e—En0l 09 /24— W
K=40-" 7.26+-0.73E 00 09/24 ??:5“
% A o Kb LT 1 £ 00 09 L2 G
N HN-54 LeTe 2. E-02 09726 U
[Ny R W R .Y S — . W T ¥ 3.
€0-58~ LeTe 3. E-02 09724 \A
P T C IS W SV © P 3001 . V- W T .
FE-59~ LeTe 6o E-02 09724 \A
T VDRV~ N AT T WS S Y £ ¥ S
C0-60- LeTe 2+ E-02 09/26 A\
P Y P E—" - R
IN-65~ LeTe 5. E=02 09726 \
~ N5 Dy Gt 3 2e L Em BB 05/ 24—
ZR-95~ LeTe 3. E-02 08/24 1
¥ —IRA9EZ e Bh b1 b BEROS 09425
RU-103~ LeTe 3. E-02 09724 \)\
~RU-103T B b A1 Py b BB QG2
RU=106~ LeTe 2. E-01 09724 L
BORYTHEY, P LS N AV ALY P, ¢ S—" -V L7 S
H-131 7O+ —592E~03 09424
= \QEst;;Lﬁé&
o 4
™ ﬁ\c‘
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TELEDYNE ISOTOPES

REPGRT OF AMALYSIS RUN DATE 10/28/93
t
HWORK ORDER NUMBER CUSTOMER P.0. NUMBER GATE RECEIVED DELIVERY DATE PAGE 5
MRS JOSIE EDWARDS 4=-3831 LL-1140-F4 09/14/93 10717793

HESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313
SOLIDS 52
TELEOYNE COLLECTION-0ATE MID-COUNT
SAMPLE CUSTOMER'S STA  START sTOP ACTIVITY NUCL~UNIT-% TIHE VOLUME - UNITS
NUMBER TDENTIFICATION NUM DATE TIKE DATE TIME NUCLIDE (PCI/GH WET) U/N % DATE TIME ASH-WGHT-2Z 2 LAB.
26051 9309L885-003  BOBYHI 09707 C5-134~ L.T. 3. E-02 09724 W\ 4
5134 e Bpb b iy R 0824 4
£5-137~ LeTe 3. E-02 09/24 {3 4
£Smld P Oel—tm_1 , 6E=02 0924 4
. ) BA-140- L.Te S5+ E-02 09724 4 4
f&)a}}}ﬁﬂ:, \,4£k;13ﬂ YWY C A B I T I - T R L 4
CE-141~ LeTe 4o E-02 09724 Y . 4
-\ GE=14]= By B—sbrn— Ly £ Em 02 LEFE v 4
s N> CE-144~ LeTe 1. E-01 09724 O, 4
TR TY T I S 1 R L R L 4
EU-152~ LeTe 7e E-02 09/24 W\ 4
~FU~152< Sy 2 —bm by BE—~B2 89424 4
EU-154~ L.T. 8. E-02 09/24 A\ 4
Bl 54T Byl b= G BE-02 89424 4
EU-155~ L.T. 7. E-02 09/24 \U_ 4
EITRCE ¥ E U S SIPUN. W01 -V. | EEe— - Y 2. T 4
RA-226~ Le7e 5. E-01 09/24 \\ 4
L WRET P-CANMSN,. S W VA S T- V. | EENSE———. [ 7 2, T 4
TH-228~ 5486+~2416E~02 09/24 4
= 4
TH-23 4~ LeT. 5+ E-01 09/2% O, 4
FHRB 4 e ) e A PE Ol 09734 4
TOTAL-U- L.Ts 5. E-01 09/24 & 4
£ 1% YUK P SERPAE.T PR B 1T-2V.E BERR——- e T 4
26052 9309L885-004 . BOSYMZ . 09/07 - . . . SR-90.~ LeTe . 2. E-02. . 10720 A 9.23 & 3
16-99~ L.T. 5. E-01 16/07 3
“FE-552 el 4m2? 1E=G2 10L07 3
$°,(_\& e \Ldece RGO 24Oty bRE~GR 1030 3
v . BE-T- LaTe 3. E-01 09/24 ‘& 4
. 4
C’_oétlmé\ ‘ ‘ K=40-" Te15+=-0.71E 00 09/ 24 4
o eSS -
—t qm
X §



TELEDYNE ISOTOPES

y
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REPORT OF ANALYSIS RUN DATE 10/28/%3
]
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED  DELIVERY DATE PAGE
BRS JOSIE SOWARDS 4-3831 LL-1140-F4 09/14/93 10/17/93
WESTON/MEST INGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERIMG CREEK INDUSTRIAL PARK
LTIONVILLE PA 19341-1313
SO0LIDS Q
TELEDYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER'S STA  START STOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME MNUCLIDE (PCI/GM WET) U/H % DATE TIME ASH-WGHT-% = LAB.
26052 9309L885-004 BOBYM2 09/07 Komdi Qe Lo Tered e £ 00 09424 4
HN=-5& - LeTe 4o E-02 09/26 O, 4
SHMSAET 1,3 ke A lEefR 05734 4
co0-58~ LeTe 4o E=02 09/2% ‘A 4
tg ‘:E’___ 1ad b 2 _LE~N2 nw_ 4
FE-59 LeTe 8+ £-02 09724\ 4
-1 U T PR S Y-S, ¢ S ——— ¥ £ ] S . 4
€0-60- L.Te 3. E~02 09724 \A ! 4
SCLXX\Q. \,_cke-‘ €060 32— bm 2Oy FEm OB 09724 4
IN-65~ LeTe 7« E=02 09/24 ‘A 4
. \ TS TP B EPVAPEE-T-V- 1 S —- T T 4
CeAdecl 1R-95 LeT. 4. E-02 09726 A 4
ETP-TC NS DY - SPVNE. - -Vt E R —- T § TV S 4
RU-103~ LaTe 4« E-02 09724 \A 4
TR VY S T WP T3-SV, S—" TV T T 4
RU-106" LeTe 3. E-01 09724 ‘A 4
RU-lOET 38 00 GG Ph— 4
1-131— LeTe 1. E=-01 09724 D) 4
RS VI P SV WL 7907 T S ———r -V X1 % 4
CS-134— LeTe 4a E=02 09724 A 4
ST RNV N U BIFR. § Y TH-RY. 7 SO —— T ¥ T 4
€s5-137~ LeTe 4o E=02 09724 4 4
TILEL P D SV L T-00- ¢ . 1 ¥ T S 4
BA-140~ L.T. 8. E-02 09724 A 4
BA=1A0 a8 Bk B GEmGF— (G LI 4
P | : S CE-141- - - LeTe 6e E=02 -t | 09724 A 4
e T 4
CE-144-~ LeTe 2. E-01 09724 A 4
FTIRVV T AN S ST EE TS T SV -V >V 2 4
EU-152- LT« 1. E-01 09/24 M 4
CEUmlE 2 ol b QR 09724 4
. EU-154~ LeTe 1. E-01 C09/26 A\ 4
o
: \_)Q\_‘S;:u::é\ .
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TELEDYNE ISOTOPES . '
REPORT OF ANALYSIS . RUN DATE 10/28/‘?3
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DATE PAGE . 7
MRS JOSIE EDWARDS 4-3831 LL-1140-F4 09/14/93 10717793

HESTON/HWESTINGHOUSE/HAMFORD
208 WELSH POOL ROCAD
PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313
sgLIDS 53
TELEDYNE COLLECTION-DATE HID-COUNT
SAMPLE CUSTOMER?'S STA  START STOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM DATE TIME DATE TIHE NUCLIDE (PCI/GM HET) U/M = DATE TIME ASH-WGHT-% # LAB.
26052 93091.885-004 BOBYM2 09/07 TS -7 WP TS Yoy 7 Y 7Y - S ——— TV 1. ¥ 4
EU-155~ LeTe 1s E=01 09724 L\ 4
: \‘\ \—c\é p .
"bak 2 < RA=226" LeTe 6o E=01 09/24 4 4
RAx226 "= lel—d~=_3,.7E=01 DL 2 hme 4
\ TH-228~ LeTe 6o E-02 09/24 O, 4
Ccﬁet&\ . STHRCY. T = UM S WU BT -RY. UREEE--——-—— LY . 4
TH-234~ LeTe 6+ E-O1 09724 4 v 4
TH=234 "= a3 = 3,.8£-01 09124 4
TOTAL-U- LeT. 6o E-01 09/24 U 4
ET-C TVIDRTE SN S5 TVSL ST ¥ 157 | I — . 1 ¥ 2V S 4
26053 9309L8B5-005 BOBYM3 09/07 SR-90 " 2el +=046 E-02 10720 4e97 % 3
TC-99~ LeT. 4 E-01 10707 \W 3
FE=09. 2.0 +—2 KEE--01 10/07 3
. E R Ly Ty Fr—— B 10420 3
’baégﬁ \._a..\‘?-e-— BE-T - LeTe Sa. E-01 09/25 \A 4
BE—3= 1ol b 3e2E=01 09225 4
K-40- 4.49+~0445E 01 09725 4
R . h%\;ub“ Kt 5 LeeT. 3 €00 09/2% &
DU AV - MN=54~ LeTe 6. E=-02 09725 A 4
: L N 1 PP SY SV, T SU——, T ¥ L] - S 4
co-58- LeTe 6+ E-02 09725 ‘A 4
V1= - IS, T YD VO S -T-J0V. T FENEEEE, T W T 4
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WORK ORDER NUMBER

HRS JOSIE ENWARDS 4-3831
WESTON/WESTINGHOUSE/HANFORD

208 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK

LICNVILLE PA 19341-1313

TELFDYNE COLLECTION-DATE
SAMPLE CUSTOMER?S STA START 5To
MUMBER TDENTIFICATION NUM DATE TIHME DATE
26053 9309L885-005 BOBYM3 09/07

alo

<E§>cu>>>;\ﬁi- \.4:&?€3w
Rt —Nese.

TELEDYNE ISOTOPES

REPORT OF ANALYSIS

CUSTOMER P.0. NUMBER DATE RECEIVED  DELIVERY
LL-1140~-F4% 09/14/93 10717
SOLIDS ﬁg
MID-COUNT
P ACTIVITY NUCL=-UNIT-% TIME
TIME NUCLIDE {PCI/GM HET) U/M = DATE TIME
RU-103~ LeTe 7. E-02 09725 ‘A
RU=103-" Gol—tnt 0 5E=03 §9AL25
RU-106~ LeTe 5. E-01 09/25 \\
1'131’ LeTe 2 E-01 09,25 u
i 3le— 3.3 43 4) e 0g.f 35
C5-134- LeTe 6. E-02 09725 U4
€5-137~ LeTe 6o E=02 09s25 W
T SCE T PUNSS T PO W T V. C MRISE——.. 1 1T 1- S
BA-140- LeTe le E-01 09725 X
BAmI D Al e § BEmQR ——  ggfag
CE~141.- LeTe 9. E-02 09725 \\
Y SN T % DES SO T3 T P V. | S —. T ¥ 1. TR
CE-144 -~ LeTe 3. E=-01 09/25 \U
B N S, PP L - T-FV. T E— - T 1 S
£y-152- LeTe 2. E-01 09725 W\
B35 2=m 1 0 e} BE-Ot - __ga/a5
EU-154.~ LsTe 24 E-01 09/25 X\
TP £-1/C_ U | WY W VO T & -1 . |, I — T Y L T- S
EY-155~ LeTe 2. E£E-01 09/25 ‘A
WTTR 11 S . N TV V. S~ 1-JV: | SRS T W = I
RA-226- LeTe 1. E 00 09725 A
TH-228- LeTe 1o E-0O1 09725 A
TH-23% ~ L.T. Y. € OO 09725 \X
TOTAL-U -~ LeTe 1. E 00 09/25 ‘A

3
*
RUN DATE 10/28/93

DATE PAGE 8

/93

VOLUME - UNITS
ASH-HGHT-% % LABS
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ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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“P"TELEDYNE
ISOTOPES

50 VAN BUREN AVENUE

WESTON/WESTINGHOUSE/HANFORD POBOX 1235

WESTWOQOD NJ 076751238

(201) 684-7070

Case Narrative/Cover Sheet for Reports of Analysis and Lab Data

CET S DR Ty LI

Date 11/01/93 -
TI #'s 26049 - 2605 -
: 6 — S ,_(‘_ﬂ.‘ _517 18 73 '?O
WO # 4-3831 ‘[
! : {
| RECORDOOPY ."
Comments: i !}i
i

s

There were no unusual occurrences with these samples.

Contents:
Bench & Tracers/
Work Sheet Calibration Carrier
Procedure #'s Pages Pages Pages
Reports of Analysis 13 : :
Sr-90 PRO-032-16 10 48 2
Gamma PRO-042-5 16 12
Tc-99 PRO-032-78 9 57 1
C-0-C 1 , .
Other -

“1 certify that this data package is in compliance with pfe terfs and conditions of the contract, both technically and for complglencss, for other than the
conditians detailed above. Release of the data containgd f 15 hard copy data package has been authorized by the laboratory manager or his designee, as
verified by the following signawre.,” A, J. Hoga : -

Spike Activity for TI #26056

Nuclide Activity pCi/l Acceptable Range
Technetium-99 . 98.5 70. - 118.
Strontium-20 80. 68. - 92.
Cobalt-60 2.5 E 04 1.7 - 3.2 E 04 -
Cesium-137 2.16 E 04 1.51 - 2.81 E 04

EasyLink 62877198 e o « FAX (201) 664.5588 e __—1————




Westinghouse

" Hanford Company CHAIN OF cusTODY
tustody Form Initiator \Aﬂ 4“ cas .
Company Contact \/o/} Ams 7/ Telephone Swwe— 274 -7
project Dosignation/Sampling Locations 2ewe sl T Sumsf, nf Collection Date L2223 / T P93
1ce hest k0. SZEF "4'"27) /?‘ Sadd ‘5 AHomnrez Zade? " g %ok No. /L SEFY
BIL of LodingZAlrbILL Ko, <27 7 233 =>4 offsfteﬂ'eperg_ k. WP2 o —ogér <
Hethod of Shipment _f/.,n/’»g, 7.41
Shipped t0  Llms 704 Zr‘ﬂov?//é/f .
Possible Sarple Hazerds/Remarks A, '
- Sarple identification
(=} .
e R
3 Yy A
[] Field Transfer of Cm%j, Chain of Possession (Sign and Print Names)
Rel inquished By 2 bDate Time Recaived By Date Tine
o '

Buclinston” Air H-1-92 111:20] Bk Burnerr D-1(-93 /426

v

Final Sample Dispesition
Disposal Method: ' Disposed by:
Cooments:

‘ Date/Time:

019

0065

A-5000-407 (12/92) VEFOSY




ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

PROJECT: N 1) Ve VALID%A -DATE: 3 /0 9/7Y
LABORATORY:\ L oxdomt | T\ A nee | DATA PACKAGE: DY oM g~ WEs—{R3 '
SAMPLESYMATRIX: <.\-\c. '
S o™IIOo Lo
S BRino
SoRaN
LoTBHRUND.

1. Completeness

e

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and
attach). - :

2. Calibration
2.1 Initial Calibration

Was instrument calibrated within specified time
period or annually?

If NO, qualify all associated data as unusable (R).
Was each detector used for the associated data calibrated? Yes ONo N/A
If NO, qualify all associated data as unusable (R).

Are calibration standards NIST traceable or equivalent? No N/A
If NO, qualify all associated data as unusable (R). ,

Were calibration standards expired? . : YesN/A
If YES, qualify all associated data as unusable (R).

Comments;

021
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST
22 Continuing Calibration
Is check source identified by activity and radionuclides?
If NO, qualify all associated data as estimated (J).
Has check source been counted daily? m&&:&\i\i
If NO, qualify all associated data as unusable (R).
Are check source counts within =*3S contro! limits?
If NO, qualify all associated data as unusable (R).
Have background counts been performed at least”
weekly and before and after all field and QC samples
associated with the SDG?
If NO, qualify all associated results as unusable (R).
Are background counts within =33 control limits?

If NO, qualify all associated results as unusable (R).

Comments:

No N/A

& YNo N/A

No N/A

esyNo N/A

e N
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST
3. Blanks

Have reagent/method/field blanks been

analyzed with the SDG? No N/A

If NO, qualify all results >LLD as estimated (J).

Are positive results reported in the =
reagent/method/field blanks? Yes N/A

If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results
<10X the blank value but greater than the MDA as estimated (J).

Can blank results be verified/calculated properly? No N/A

Comments:

3 023



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

4. Detection Limits and Sample Results

)
Can LLDs and MDAs be verified? o N/A

If NO, qualify all results as estimated detects (J) or estimated nondetects (UJ).

Do reported results meet the detection imit-requirements? No N/A
Note discrepancies in the validation report narrative. )
Can reported results be verified? @No N/A

If NO, note missing data in the validation report. Correct results on the photocopied report
forms and include in the validation report.

Comments:

4 - 024



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

5. Radiometric and Gravimetric Yields

Were spikes/tracers/chemical yields analyzed

in each SDG and/or sample as appropriate for - |
the analytical method? (Yes) No N/A

I NO or if inappropriate tracers were used Eualify associated results as unusable (R).

Was a field blank used for the spike/tracer/chemical
yield analysis? Yes(No) N/A

If YES, note in the validation narrative.

Is spike/tracer/chemical yield recovery within the
limits of 30-105% for sample results

<4X the spike activity? Yes A

Verify the spike recoveries and qualify associated results as follows:

MV
%R: <30% 30-105% m W /

<LLD cceptable  UJ / ly [7/ g < p’, fdz"’ < // m/
R acceptable ] / % g

Comunents:

N\ Cﬁbﬂm\ Pn\ ‘-\\P\}\Q-L AN N t\\‘(‘\ 'A\-S\f\-ﬁ"__/
Cbﬁ\r\l(%\ \\m\*& La_\‘\\b. Mro Q.\L(‘Pﬁl;"e'r(\_« 2:-..2

Vospeaes  Seoge

d

XN S \e\i &N Q\«q\ Sess-

T&-94 RoBRRo D G U T #
\ ot e 28.5% L& YT A
Az BeBiSe Q.o  234%  w uJF

Ao 2 VI SO0 ~52P47/ Zw /
A nf /%t’t_ /Wffé/gé

4,//5//4/%
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

6. Duplicate Samples and Analyses

Has at least one duplicate analysis

been performed for every 10 samples in the SDG? No N/A
If NO, qualify all associated results as estimated (J).

e

Has the field blank been used for
duplicate or MS/MSD analysis? Yes N/A

Are RPD values <35% for results >5X the

LLD and within £2X the LLD for results <5X the LLD? o N/A

If NO, qualify associated results <LLD as estimated nondetects (U]) and all associated results
>LLD as estimated detects (). '

Comments:

6 026
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LABORATORY DUPLICATE PRECISION CALCULATION WORKSHEET  07-Feb-94 PAGE 1 0OF 1

FILENAME: 260439-LD.WK1

SBG NO.: 26049-WES-1834

SAMPLEID: BO8YJO
DUPLICATE SAMPLE ID: B08YJO DUP

SAMPLE DUPLICATE QUALIFIER
PARAMETER RESULT RESULT RPD APPLIED
STRONTIUM-20 1.2 1.4 16 NONE
BERYLLIUM-7 8.69 8.35 4  NONE
POTASSIUM-40 591 6.02 2 NONE
CESIUM-137 0.78 0.797 2 NONE
THORIUM-228 0.327 0.251 26 NONE

=1



%\

RADIOCHEMISTRY DATA VALIDATION CHECKLIST

7. Laboratory Control Samples

Are LCS results within the control imits

of 80-120% No N/A

If NO, qualify results as follows: to

%R: <50% 50-75% >120%

Results < LLD: R uJ R

Resuits > LLD: R J R

Has at least one LCS been analyzed with the SDG? @ No N/A

If NO, qualify al associated results as estimated ().

Comments: :
- T\ \SSS N (&—\ﬁq'cht-r& Tt "\*\‘1\9_

)
Ay e AN 0 Y Wk e
R

——

A 2
o o Y ST WY

.--LC\S LW Bt
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ACCURACY CALCULATION WORKSHEET 07-Feb-94 PAGE 1 OF 1

FILENAME: 26049-QC.WK1

SDG NO.: 26049-WES-1334

SAMPLE: LABORATORY BLANK (T1# 26055)
SPIKE SAMPLE: LABORATORY BLANK SPIKE SAMPLE (T1# 26056)

SPIKED BLANK  SPIKE QUALIFIER
PARAMETER AMOUNT SAMPLE SAMPLE %R APPLIED
TECHNETIUM-$9 98.5 0 95 8%  NONE
STRONTIUM-90 80 0 73 91 NONE
COBALT-60 25000 0 24800 93  NONE
CESIUM-137 21600 0 22400 104 NONE




RADIOCHEMISTRY DATA VALIDATION CHECKLIST
8. Holding Times

Have all samples/analyses been completed within

5 half-lives or 180 days, whichever comes first? No N/A

If NO, qualify all associated results >LLD as estimated detects (J} and all associated results

<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all
associated results as unusable (R). '

Comments:

8 030



RADIOCHEMISTRY DATA VALIDATION CHECKLIST
9. Method Specific and Other Quality Control

9.1 Gas Proportional Counters

Are field and QC sample preparations outside
the range of the self absorption curves? Yes @ A

If YES, qualify all associated data as estimated .
Are initial detector efficiencies <20%? Yes N/A
If YES, qualify all associated data as unusable (R).

Have statistical tests been performed routinely

(at least weekly)? @ No N/A
If NO, qualify all associated data as estimated (J).
Have stability verifications been performed after each gas change? Yes No

If NO, qualify all associated data as estimated ().

Comments:

9 031



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.2 Alpha Spectroscopy

Has detector system been calibrated across the
energy range of interest? Yes No

If NO, qualify all results as unusable (R).

e

Is detector resolution adequate to identify each

peak centroid? Yes No
If NO or i resolution cannot be determined, qualify all results as unusable (R).

Is resolution at least 20 keV FWHM? Yes No @

If NO, qualify all results as estimated (J).

Do check source efficiencies agree within 5% of
inijtial calibration efficienicies or are

they within the control limits or %3S of the mean? Yes No

If NO, qualify all associated results as unusable (R).

Was each sample spiked with a tracer? Yes No

If NO, qualify all associated results as unusable (R).

Are tracer recoveries within the control
limits of 30 to 105%? Yes No

If Nb, qualify all results as follows:

%eR: <30% 30-105% >105% >115%
Results <LLD: R acceptable UJ R
Results >LLD: R acceptable ] R

Comments: "\:‘\(\“ s O\\a\\.\&;\%\ el V\g& r\:es:?‘am& .
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.3 Gamma Spectroscopy

Does efficiency calibration approximate a
smooth semi-log curve?

If NO, qualify all results as unusable (R).

Have geometry or matrix factors been accounted

for in all analyses?

If NO, qualify all associated results as unusable (R).

Does the detector calibration cover the energy range

of interest and at least 0 to 2 MeV?

If NO, qualify all results outside the energy range as unusable (R).

Is resolution of the detector system adequate
and less than 5 FWHM?

If NO, qualify all results as estimated (J).

Comments:

<

(re

("Ye) No
e

N/A

N/A

N/A

N/A

11
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.4 Alpha Emitting Radium Isotopes

Have single radium isotopes (Ra-223, Ra-224, Ra-226) '
been reported? Yes No @A )

If YES, qualify all results atiributed to a single radium isotope as estimated {J} if the
contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? Yes No @
If NO, qualify all associated results >MDA as estimated (J).

Have ba;'ium interferences been identified -
and accounted for? Yes No @

If NO, qualify all associated results with elevated barium levels as estimated (J).

Has counting efficiency for Ra-226 been determined

for each SDG? Yes No(TYA)

If NO, qualify all associated results as unusable (R).

Have blanks been analyzed with each group to check for
possible radium contamination in the reagents? Yes N@

If NO, qualify all associated results as estimated (J).

If sample was preserved at collection has analysis

been_completed within 180 days or 5 half-lives? Yes N
I NO, qualify results >LLD as estimated detects (J) and results < LLD as estimated non-

detects (UJ).

If samples were not preserved, were samples received within 5 days of
s ampﬁng? Yes NO
. Were samples preserved at the laboratory upon receipt? Yes No
¢+  Were samples held after preservation for at '
least 16 days? Yes No

If NO, to any of the above, qualify associated sample results as estimated (J).

Comments:

"C\\x% &m\_qé‘\ Lw ?e&&m&é}\
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST
95 Radium 226 Analysis using Scintillation (Lucas) Cell Counting

Is calibration data present and can it be

associated with the samples? Yes No

I NO, qualify associated sample results as unusable (R).

Was the counting system calibrated each day that
samples were analyzed? Yes No @

If NO, qualify associated results as estimated (J).

Was the counting system calibrated after l
replacing the scintillation cell? Yes No @
If NO, qualify associated results as estimated () if the cell has a previously determined
calibration constant and unusable (R) if no constant is available for the replacement cell.

Were blanks analyzed with each sample group to check -
for radium contamination in reagents? Yes No _

If NO, qualify associated results as estimated (J).

If sample was preserved at collection has analysis been
completed within 180 days or 5 half-lives? Yes No @

If NO, qualify results >LLD as estimated detects () and results < LLD as estimated non-
detects (U]).

i samples were not preserved, were samples received within

5 days of sampling? Yes No (@
. Were samples preserved at the laboratory upon receipt? - Yes No @
. Were samples held after preservation for at

least 16 days? Yes No

I NO, to any of the above, qualify associated sample results as estimated (J).

Comments: S&g&. SNy ka:cs %’3& oS ﬁi %ﬁﬂm g& 4

13 - 035



RADIOCHEMISTRY DATA VALIDATION CHECKLIST
9.6 Trittum Analysis by Liquid Scintillation Counting

Do calibration standard matrices match the sample matrices? Yes No@
¥ NO, qualify associated results as estimated .

Has at least one calibration standard been processed

with the samples? - ~ Yes No @

If NO, qualify results associated with runs lacking calibration standards as unusable (R).
Have results for counting efficiency determination been provided? Yes No@
If NO, qualify all associated results as unusable (R).

Do tritium levels in the blanks exceed the MDA? Yes No

If YES, qualify associated results less than 10X the background tritium level (blanks) as
estimated (J).

Have blanks been analyzed with each sample run to check for
potential contamination in the chemical reagents? Yes N@
If NO, qualify associated results as estirnated (J).

Comments:

s cuq\\nkxaf\”\:\ feaad i“\(\:‘LC ?&%W\Qé\:
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST
9.7 Fluorometric Analysis of Uranium
Ha.s th'e laboratory provided evidence that cation and
ron nterferencesare negigisfor the matec o hat os o GO
If NO, qualify associated resulls as estimated™(j). ' V,
Has the laboratory provided a description of the method
of fusion standardization or provided data supporting o
fusion standardization? Yes No
If NO, qualify associated results as estimated (J).
Was calibration performed immediately prior to sample analysis? Yes No @
If NO, qualify associated results as estimated (J).

Comments:

L jl<ck\ o seodaaL eSS, o vc‘\un Zeb o
A A NG = OFA&?‘\&("Q@(&“ -
£ : .~ * d \_:\ = = \
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SDG 26049-WES-1334 TECHNETIUM 99 RESULT VERIFICATION

08-Feb-84

FILENAME: BIOTA-TC.WK1

Tc99

Lab Date Det. Spi Gross Count Bkg.  Det. Result Result MDA MDA

SDG HEIS No. Analyzed ID Amt. Yield cnts Time cpm Eff. Calc. Rptd Calc. Rptd.
26049 BO8YJO 26049 10/07/93 E7 2 0.172 12 100 0.14 0.247 -0.11 Q.11 0.9 0.5
BOSYMO 26050 10/07/93 E9 2 0333 22 100 014 0.236 0.23 0.23 0.5 0.5
BOBYM1 26051 10/07/93 E10 2 0285 16 100 0.15 0.252 0.03 0.031 0.6 0.6
BoaYM2 26052 10/07/93 Bt 2 0,392 15 100 0.18 0.244 -0.07 -0.07 0.5 0.5
BOBYM3 26053 10/07/93 B2 2 0.468 25 100 0.15 0.238 0.20 0.2 0.4 0.4
BO8YJO DUP 26054 10/07/93 B3 2 0.279 25 100 0.13 0.252 0.38 0.38 0.5 0.5
BLANK 26055 10/07/93 E3 0.2  0.554 18 100 0.14 0.232 0.70 0.7 a1 3
BLANK SPIKE 26056 10/07/93 E4 0.2 0.645 593 100 0.1 0.214 94.97 a5 2.5 3

il 4

PAGE 1 OF 1



6E0

Page1 OF 2

SDG 26049-WES-1334 Strontlum-90 (corr. for Sr-89) Result Verification  09-Feb-84
FILENAME: BIOTASR2.WK1
Lab Date Det. Spl Ash Y-80 SR-89 Gross Count

sDG HEIS No. Analyzed D Amt. Content  Yleld Yield Ingrowth Decay Cnis Time

26049 B08YJO 26049 10/20/93 C4 2.2 0.1082 1 0.477 0.827 0.778 542 100
BO8YMO 26050 10/20/93 C7 36 0.0876 0.978 0.546 0.827 0.778 77 100
BOBYM1 26051 10/20/93 C8 59 0.0614 0.977 0.708 0.827 0.778 162 100
BO8YM2 26052 10/20/93 c9 3 0.0923 0.965 0.662 0.827 0.778 39 100
BOBYM3 26053 10/20/93 C10 3.7 0.0497 0.988 0.714 0.827 0.778 88 100
B08YJO DUP 26054 10/20/93 D2 22 0.1082 1 0.659 0.826 0.774 1071 100

. BLANK 26055 10720/93 D3 0.5 -— 1 0.711 0.827 0.778 1511 100

BLANK SPIKE 26056 10/20/93 D4 0.5 -— 1 0.754 0.827 0.778 18 100

=y
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SDG 26049-WES-1334 Strontium-90 {corr. for Sr-89) Result Verification  09-Feb-94
FILENAME: BIOTASR2.WK1
Sra0
Lab Bkg. Det. Result Result MDA MDA
SDG HEIS No. cpm Eff, Calc. Rptd Cale. Rptd.
26049 BO8YJD 26049 0.22 0.32 1.1730 1.2 0.05 0.05
BOSYMO 26050 0.16 0.27 0.0720 0.072 0.02 0.02
BOBYM1 26051 0.19 0.3 0.0502 0.05 0.007 0.007
BOSYM2 26052 0.2 0.32 0.0200 0.02 0.022 0.02
BOBYM3 26053 0.21 0.31 0.0288 0.021 0.009 0.007
BO8YJO DUP 26054 0.19 0.4 1.3829 1.4 0.027 0.03
. BLANK 26055 0.22 0.4 73.30%0 73 1.076 1
BLANK SPIKE 26056 0.1 0.39 -0.0476  -0.048 0.967 1

]

Paga20F 2



GAMMA SPECTROSCOPY RESULT VERIFICATION

11-Apr-94 SDG 26049-WES~1334

FILENAME: BIOTA-GS.WK1

Date Spl Det,

SDG HEIS# LabNo. Analyzed Amt Geometry No.
26049 BO8YJO 26049 09/24/93 69 MARINELLI 40312
BOSYMO 26050 09/24/93 104 MARINELLI 20654
BOgYM1 26051 09/24/93 131 MARINELL) 20651
BO8YM2 26052 09/24/93 116 MAHRINELLI 10760
BOBYM3 268053 (09/25/93 60 MARINELLI 40312
BOBYJO DUP 26054 09/25/93 69 MARINELLI 20654
BLANK 26055 09/25/93 1 MARINELL? 20651
BLANK SPIKE 26056 09/27/93 1 MARINELLI 10760

PAGE 1 OF 1
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